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9. (Thrice Amended) A stenosis reducing catheter, comprising: 

(a) a catheter body having/i stenosis reducing member selectively actuatable 
to reduce stenosis in a vessel; 

(b) a port in the catheietffeody for inducing a blood property change to blood 
flowing external to the stenosip reducing catheter; and 

(c) a sensor affixed ttfthe catheter body and spaced from the blood property 
change port for providing aysignal corresponding to a change in a blood property 
external to the stenosis reducing catheter, the signal corresponding to a relationship 



of flow rate = 



[Ci&t 

is an area under a dilution cm ve. 



here V is the volume of indicator introduced and 



10. The catheter of Clainv9, wherein one of the sensor and the catheter is 
configured to locate the sensor fifa respect to the vessel to minimize wall effects. 

1 1 . The catheter of CiMm 9, further comprising a controller operably 
connected to the sensor to ejaculate the flow rate corresponding to the signal from 
the downstream sensor, 

12. The catheter if Claim 9, wherein the port includes an aperture for 
introducing a blood property variant. 

* 13, The catheter of Claim 9, wherein the blood property change port and the 
sensor are spaced by A sufficient distance to substantially mix a dilution indicator 
introduced through ftie port and the blood flow. 

14. The cattheter of C laim 9, wherein the port includes one of a heat sink 
and a heat source for creating a local temperature gradient. 



15. (Fourthly Amended) An apparatus for determining blood flow, 
comprising: 

(a) a dilution /ndicator source; 

(b) a catheter connect able to the dilution indicator source, the catheter 
having means foryperfortning a vascular corrective procedure, a dilution indicator 
port for passing^ dilution indicator therethrough to pass from the catheter and a 
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downstream sensor a fixed di.iance from the indicator port for producing a signal 
corresponding to passage of t/ie dilution indicator external to the catheter, and 

(c) a controller connoted to the dilution indicator source and the sensor for 
calculating a blood flow in /esponse to the signal from the sensor the controller 

V 



selected to calculate the blbod flow corresponding to 



JC0* 



where V is the 



volume of indicator introduce d and jc(t)dt is an area under a dilution curve. 

16. (Fourthly Amended) A method for quantitatively measuring a reduce 
stenosis induced flow change /comprising: 

(a) inserting a cathet/r and a blood property sensor into a vessel having a 
blood flow corresponding t© ihe stenosis; 

(b) introducing a flrsi change in a blood property in a blood flow outside the 
catheter at a fixed distant from the blood property sensor and upstream of the 
blood property sensor; 

(c) detecting p^Uage of the first change in the blood property at the blood 
property sensor; 

(d) reducing tie stenosis in the vessel; 

(e) introducing a sec< md change in the blood property upstream of the 

sensor; 

(f) detecting/ passage of the second change in the blood property at the 
blood property sensor; and 

(g) determining a chiinge in blood flow corresponding to (i) the detected 
passage of the first/change in the blood property; (ii) the second change in the blood 

property; and ■ » L — when V is the volume of indicator introduced and \C(t)dt 
jc[t)dt J 

is an area under a dilution curve. 



17. (OnceKmended) The method of Claim 16, wherein inserting a catheter 
O ^ aml a blood property sensor i nto a vessel includes inserting a first catheter having a 
stenosis reducing member and a second catheter having the blood property sensor, 
the first catheter and the second catheter being connected to locate the blood 
property sensor & a fixed location relative to the sten osis reducing member. 
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18. The method of Claim 16/wherein inserting a catheter and a blood 
property sensor into a vessel includes inserting a catheter having a stenosis reducing 
member and the blood propei ty sensor, 

19. A method of mon it/ring blood flow during a vascular corrective 
procedure, comprising: 

(a) inserting a cathefrr into a vessel; 

(b) employing theyfcaiheter to perform a vascular correction in the vessel; 

(c) introducing zj\ first blood property change into a blood flow outside the 
catheter; 

(d) detecting^assage of the first blood property change past a downstream 
sensor on the catheter; and 

(e) calculating the blood flow in response to the change in blood property 

V 

and passage otythe blood property past the downstream sensor, and where 
V is the volitaie of indicator i ntroduced and jc(t)di is an area under a dilution 



curve. 



22. (Thrice Amended) An apparatus for determining an intra-procedural 
blood flow in a corrective procedure, comprising: 

(a) acathetd 

(b) a blood parameter altering section on the catheter located to alter a 
blood parameter external to the catheter; 

(c) meap for effecting the corrective procedure; and 

(d) a blood parameter sensor connected to the catheter and spaced a fixed 
distance fromr the blood parameter altering section to sense the altered blood 
parameter external to the catheter and provide a signal for determining a blood flow 

V 



corresponding to 



where V is the volume of indicator introduced and 



^C(t}dtfls an area under a dil ution curve 

23. TheApparatus of Claim 22, wherein the blood v altering section includes 
one of a port and a temperature gradient generator. 
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24. The apparatus of Claim 22, further comprising a controller connectable 
to the altering section an£l the blood parameter sensor to calculate the blood flow. 



25. (Thrice Amended) A method of monitoring a stenosis reducing 
procedure in a vessel, comprising: 

(a) locating a blaod parameter altering section in the vessel to alter a blood 
parameter in a blood flow contacting the vessel; 

(b) locating a ^>lood parameter sensor a fixed distance downstream of the 
altering section; 

(c) performihg the st* nosis reducing procedure; and 

(d) determining a blood flow in response to a passage of an altered blood 
property past the qlood parameter sensor, the determined blood flow corresponding 

to -f—: — wher£ V is the volume of indicator introduced and \C(f)dt is an area 
fc(t)dt J J w 

under a dilution curve* 

26. The method of Claim 25, wherein performing the stenosis reducing 
procedure includesAngioplasiy, 

27. The method of Claim 25, further comprising locating the blood 
parameter sensoj/to reduce wall effects from the vessel. 

28. The/method of Claim 25, further comprising rotating the blood 
parameter sensAr with resped to the vessel to reduce wall effects from the vessel. 

29. Tjie method of Cl^im 25, further comprising locating a plurality of 
blood param/ter sensors in the vessel 

30*yThe apparatus of Claim 34, wherein the sensor detects changes in one of 
electrical impedance and elearical resistance. 

3]f. The apparatus of Claim 34, wherein the sensor detects one of an optical, 
thenxial,£lectrica], chemical or physical property of the blood. 

>2. The catheter of Claim 35, wherein the sensor detects changes in one of 
electrical impedance and electrical resistance. 
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33. The catheter 



of Claim 35, wherein the sensor detects one of an optical, 



thermal, electrical, chemical or physical property of the blood. 



34. (Twice Amended ) An apparatus for determining a blood flow in a 
vessel, comprising: 

(a) an elongate j£athei er having a stenosis reducing member, a blood 
property change port located co alter a blood property outside the catheter and a 
downstream sensor affixed to the catheter and spaced from the port for producing a 
signal corresponding to the blood property in a blood flow in the vessel, and the 

V 



correspondence relates blood flow to = 



where V is the volume of indicator 



introduced and \C(t)dt is an area under a dilution curve. 

35, (TWice Amended I An apparatus for determining blood flow in a 
vascular passage, comprising: 

(a) a cptheter having means for increasing the effective size of a portion of 
the vascular c/assage, the catheter including a dilution indicator introduction port 
and a downstream blood property sensor affixed to the catheter; and 

(b) d controller operably connected to the blood property sensor for 
calculating k blood flow through the vascular passage corresponding to a signal 
from the bipod property sensi »r and corresponding to the relation 

■ where AF conesponds to the blood flow, V is a volume of indicator 



AF = 



\Cit)dt 



introducqju and JC(/)df is thi: area under a dilution curve. 



36. The apparatus of Claim 34, wherein the volume of indicator introduced 
is one of a bolus/and a constant infusion. 

37. lW apparatus of Claim 35, wherein the volume of indicator introduced 
is one of a bolns and a constant infusion. 

38. The apparatus of Claim 1 5, wherein the dilution indicator source is 
selected to ii^roduce one of a bolus injection and a constant infusion. 

39. The method of C) aim 16, wherein introducing the first change in the 
blood propehy includes introducing one of a bolus injection and a constant infusion. 
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40. The methakl of Claim 16, wherein introducing the second change in the 
blood property includes introducing one of a bolus injection and a constant infusion. 

41 . The metfiod of Claim 19, wherein introducing the first blood property 
change includes introducing (me of a bolus injection and a constant infusion, 

42. The method of Claim 25, further comprising altering the blood property 
by introducing one of a bolus injection and a constant infusion. 

43. (New) Aytatheter comprising: 

(a) an elongate cathefaT body having an inflation lumen and an indicator 
lumen, the indicat/r lumen including a lateral exit port located along a side of the 
catheter body; 

(b) an iitoatable balloon fluidly connected to the inflation lumen; and 

(c) a dilution sensor fi xedly connected to the catheter body at a location 
spaced from/he exit port. 
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